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What is a defect?

There is considerable disagreement about the definitions of defects, errors, faults and failures. 

Observed deviation of actual from expected behavior or features of a product
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Defect Classifications and Models

Classification schemes

– Orthogonal Defect Classification (IBM)

Defect correction process models

– Personal Software Process (Carnegie Mellon)

– CMMI (Software Engineering Institute)

– Six Sigma (Motorola)

Predictive models

– Multivariate Models

– Bayesian Belief Networks (Hidden Markov model, etc)
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Background

Mission is to improve the health and well-being of children 

Examine the effects of environmental influences on the health and development of 100,000 

children across the United States, following them from before birth until age 21. 

Protocol: longitudinal cohort study of at least 100,000 mother-child pairs, with a time horizon of 

more than 20 years, and the ability to document specific life histories and related data. 

Led by a consortium of federal partners in collaboration with study centers across the country.
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UI defect profiling

Project uses CAPI (Computer-Assisted Personal Interview) and ACASI (Audio Computer-

Assisted Self-Interviews) instruments

UI Widgets – used for data collection in instruments

Widget effectiveness profiles

– Time to enter

– Number of tries
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Client side paradata

 “Client side paradata” is data about the interview collection process 

(separate from results data) that is collected on the interviewing 

hardware (as opposed to back at the data center) while the interview is 

taking place.

 It can include information such as the timing of questions answered, the 

UI method that was used, and the sequence of events that led to the 

final answer selection.
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Client side paradata (examples)

Timing

– Measures how much 
time a data collector 
spent between UI 
actions, and total for 
each screen.

– Timing metrics for this 
screen, for example, 
would measure amount 
of time between each 
check box marked, and 
amount of time to hit 
next.
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Client side paradata (examples)

UI method

– Responses on data 
collection screens can 
either be selected by 
mouse (or stylus in the 
case of a tablet), or 
entered via a 
keyboard or other 
USB device.

– Spatial data is 
collected (x,y 
coordinates of mouse 
click) as well as key 
strokes to determine 
which method was 
used to answer certain 
questions.  
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Client side paradata (examples)

Event sequence

– Measures the 
order that 
information is 
captured on a 
particular screen.

– Useful for 
determining which 
types of 
information are 
being collected first
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Empirical uses of client side paradata for defect detection

Heerwegh findings

– Data is higher quality when timing is discovered to be logarithmic (questions answered 
faster at the beginning, then pace slows) than exponential. 

Studying the effects of competing response formats example

– Radio buttons vs. Drop down responses

Question wording

Effects of navigational aids

– Visual layout

– Mark all that apply vs. forced choice

– Search box vs. Long lists
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Independent variables

Question / UI layout

Question wording

Number / presentation of answer choices

Data entry method
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Dependent variables

Response latency

Changes in 

answers

– Adjacent 
changes (1 to 
2, 3 to 4, etc.)

– Reciprocal 
changes (1 to 
5, etc.)
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Defect Analysis

Case Study #1

– ACASI Date Widget
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Defect Analysis

Example paradata that measures

– Change in answers (Incidence of mistyped ‘\’ in date widget)

– Response Latency
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Defect Analysis

Next steps

– Create widget effectiveness profile
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Defect Analysis

Next step…

– Grids

– Loops
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Next Steps

Widget Effectiveness Profile

– Create more widget effectiveness profiles

– Can be applied to individual widgets

– Can be applied to widgets in context  (i.e. within specific instruments)

– Can be applied to the application to include navigational considerations, etc.



20

References

Prediction of Software Defects; SASQAG March 2004; Neuendorf

Predicting Software Quality using Bayesian Belief Networks; Martin Neil & Norman 

Fenton



21Filename/RPS Number

Questions?


